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[57] ABSTRACT

A valve mechanism for an intake valve has a cam block

including a first cam and a second cam. Each of the first

and second cams has a common base circle. A first
rocker arm engaging with the first cam and a second
rocker arm engaging with the second cam are provided.
The arms have holes in which three pins engage. to
selectively connect the first and second rocker arms
with the actuating arm so as to be rocked together with
the actuating arm. The mechanism is arranged to en-
gaged and disengage the central pin with and from both
the holes of the first and second rocker arms at a time
when both the rocker arms engage with the base circles
at the same time.

3 Claims, 6 Drawing Sheets
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FIG. 1
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VALVE MECHANISM FOR AN AUTOMOTIVE
ENGINE

BACKGROUND OF THE INVENTION

The present invention relates to a valve mechanism
for an automotive engine.

In order to improve combustion in an entire range of
engine speed, it is preferable to vary the valve lift and
valve timing 1n accordance with engme speed.

A two-intake-valve type engine, each cylinder of
which has two intake valves and two exhaust valves is
known. In the prior art, each intake (exhaust) valve is
provided with a rocker arm. An actuator is provided to
operatively connect both rocker arms with each other
in a high engine speed range to operate both intake
valves. In a low engine speed range, both the intake
valves are disconnected and one of valves is operated
while the other is closed.

However, such a mechanism can not be applied to an
ordinary single valve type engine in which each cylin-
der has a single intake valve and a single exhaust valve.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a
valve mechanism which may change the valve lift and
valve timing of a valve for a cylinder.

According to the present invention, there is provided
a valve mechanism for an automotive engine having
intake valves and exhaust valves, a cam shaft having
cams, and rocker arms rocked by the cams to operate
the valves. The mechanism comprises each of the cams
including a first cam for low engine speed, and a second
cam for high engine speed which are different in shape
of contour, each of the first and second cams having a
base circle, each of the rocker arms including a first
rocker arm engaging with the first cam, a second rocker
arm engaging with the second cam, and an actuating
arm engaging an end of a valve stem, the first, second
rocker arms and actuating arm being rotatably mounted
on a rocker arm shaft so as to be independently rocked,
first means for engaging the actuating arm with the first
rocker arm and the second rocker arm so as to be
rocked together by the first cam and the second cam,
second means for operating the first means so as to
selectively engage and disengage the actuating arm
with either of the first and second rocker arms at a time
when both the rocker arms engage with the base circles
of the corresponding cams at the same time, and
wherein the first means comprises holes formed in the
first and second rocker arms and actuating arm at posi-
tions at which the holes coincide with each other when
the rocker arms engage with the base circles and three
pins operated by the second means, and the three pins
are so arranged that a central pin engaged with the hole
of the actuating arm engages with the hole of the first
rocker arm or the hole of the second rocker arm.

The other objects and features of this invention will
become understood from the following description with
reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded perspective view showing a
part of a valve mechanism according to the present
invention;

FIG. 2 is a sectional side view of the valve mecha-
nism;
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FIGS. 3 and 4 are plan views of the valve mechanism,
partly in sectton, showing operations of pins;

FIG. § is a sectional side view showing an operation
of the valve mechanism in which a valve is opened at a
small lift;

FIG. 6 1s a sectional side view showing an operation
of the valve meehanlsm in which the valve is opened at
a large lift;

FIG. 7 is a graph showing  a relationship between
torque and engine speed; and

FIG. 8 1s a graph showing a relationship between
horsepower and engine speed.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 1 and 2, a valve mechanism for a
valve 2 (for example, an intake valve) according to the
present invention comprises a camshaft 1, a cam block 3

formed on the camshaft 1, a rocker arm shaft 6, and a

rocker arm assembly 20 formed on the rocker arm shaft |

The cam block 3 comprises a first cam 3a for low
engine speed, a second cam 3b for high engine speed,
and a cylindrical portion 3d having a circular contour
and provided between the first and second cams 32 and
3b. The first cam 3a is formed to have a low lobe to
provide a low valve lift for the valve 2. The second cam
3b 1s formed to have a high lobe to provide a high valve

ift. Each of the cams 3a and 34 has a common base

circle 3c which is equal to the diameter of the cylindri-
cal portion 3d4.

The rocker arm assembly 20 on the rocker arm shaft
6 comprises a first rocker arm 4 and a second rocker
arm 5, both having the same configuration, and an actu-
ating arm 7 disposed between the first and second
rocker arms 4 and 5. The first rocker arm 4 has an end
4a corresponding to the first cam 3a of the cam block 3.
The second rocker arm 5 has an end Sa corresponding
to the second cam 3b. Each of the first and second
rocker arms 4 and 5 is urged by a spring 17 secured
between the outside thereof and the rocker arm shaft 6,
sO that each of ends 4a and 5a is pressed against the first
cam 3a and the second cam 3b, respectively. The actuat-
ing arm 7 has an end 7a formed shorter than the ends 4a
and Sa. An opposite end 7b of the actuating arm 7 is
provided with a valve-lash adjuster 8 and engaged with
a tip of a stem 2a of the valve 2.

As shown in FIG. 2, the mechanism is so arranged
that when the common base circle 3¢ of the first and
second cams 3a and 36 engages with the ends 42 and 5a
of the first and second rocker arms 4 and 5, lateral holes
9 and 11 (FIG. 3) of the first and second rocker arms 4

- and S coincide w1th a lateral hole 10 of the actuating
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arm 7.

Referring to FIGS. 3 and 4, a pin 12 having a head
12a is slidably engaged with the hole 9. A lateral oil
hydraulic cylinder 15 secured to a pipe 154 which is
mounted in a frame (not shown) is disposed adjacent to
the pin 12 and a piston 13 is slidably engaged in the
cylinder 15. The head 12z of the pin 12 is engaged with
the outer end surface of the piston 13. A slidable pin 18
1s slidably engaged with the hole 10 and formed to have
a longer length than that of the lateral hole 10. The

second rocker arm S has a housing 16 integrally formed

on an outer side wall of the arm 5. A pin 19 and a spring
14 are provided in the housing 16. The pin 19 is inserted
into the hole 11 by a spring 14. When the holes 9, 10 and
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11 coincide with each other, both ends of the pin 18 are
adapted to project into the holes 9 or 11.

Referring to FIGS. 3 to 6, the operation of the valve
2 at a low engine speed and a light load on the engine
will be hereinafter described. In order to control the
intake flow of the valve by reducing the valve lift and
valve opening degree, the first cam 3a 1s selected as

follows.
The oil in the hydraulic cylinder 15 is drained to

reduce the pressure of the oil. When the common base

10

circle 3c of the first and second cams 3¢ and 36 engages

with the ends 4a and 5 of the first and second rocker
arms 4 and 5, holes 9, 10 and 11 coincide with each
other. Accordingly, the pin 19 is entirely inserted mnto
the hole 11 by the spring 14 to push out the pin 18 from
the hole 11, as shown in FIG. 3. The pin 18 projects
further into the hole 9, and the piston 13 is retracted.
Thus, the second rocker arm 5 is disengaged from the
actuating arm 7, while the actuating arm 7 is integrated
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with the first rocker arm 4. Accordingly, as shown in

FIG. 5, the first rocker arm 4 follows the first cam 3a to
rock the actuating arm 7, so that the valve 2 opens at a
small lift and a small valve opening degree (110°). The
second rocker arm 5 is idly rocked by the second cam

3b.
~ When the oil is supplied to the cylinder 15, and the
first and second rocker arms 4 and 5 engage with the
base circle 3¢ to coincide holes 9, 16 and 11 with each
other, the piston 13 pushes the pin 12 against the spring
'14. As shown in FIG. 4, the pin 12 is entirely engaged
in the hole 9 to retract the pin 18 from the hole 9. Thus,
the first rocker arm 4 is disengaged from the actuating
arm 7. The pin 18 is projects further into the hole 11 to
connect the actuating arm 7 with the second rocker arm
5. As shown in FIG. 6, the actuating arm 7 is rocked by
the second rocker arm 5§ which follows the second cam
3b to open the valve 2 at a large lift and a large opening
degree (140°). The first rocker arm 4 is idled by the first
cam 3a.

FIG. 7 shows the relationship between torque and
engine speed. The low engine speed cam 3¢ and the
high engine speed cam 3b are interchanged, for exam-
ple, at 3000 r.p.m. of the engine speed. The valve open-
ing degree by the low engine speed cam 3a is set about
110° and that of the high engine speed cam 3b 1s about
140°. As seen from FIG. 7, a high torque is obtained in
the high speed range as well as in the low speed range.

FIG. 8 shows the relationship between horsepower
and engine speed. It can be seen that large horsepower
in the high speed engine range is obtained.

While the presently preferred embodiment of the
present invention has been shown and described, it is to
be understood that this disclosure is for the purpose of
illustration and that various changes and modifications
may be made without departing from the spirit and
scope of the invention as set forth in the appended
claims.

What is claimed is: |

1. A valve mechanism for an automotive engine hav-

ing intake valaves and exhaust valves, a cam shaft hav-

ing cams, and rocker arms rocked by the cams to oper-
ate the valves, the mechanism comprising:
at least one of the cams including a first cam for low
engine speed, and a second cam for high engine
speed which are different in shape of contour;
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each of the first and second cams having a common
base circle; |

one of the rocker arms including a first rocker arm
engaging with the first cam, a second rocker arm
engaging with the second cam, and an actuating
arm disposed between said first and second rocker
arms and engaging an end of a valve stem at one

end thereof;
the first and second rocker arms and actuating arm
being rotatably mounted on a rocker arm shatft so

as to be independently rocked;

first means for engaging the actuating arm with the
first rocker arm and the second rocker arm so as to
be rocked together by the first cam and the second
cam;

second means for operating the first means so as to
selectively engage and disengage the actuating arm
with either of the first and second rocker arms at a
time when both the rocker arms engage with the
base circles of the corresponding cams at the same
time; and wherein |

the first means comprises holes formed in the first and
second rocker arms and actuating arm at positions
at which the holes coincide with each other when
the rocker arms engage with the base circles, and
three pins operated by the second means, the three
pins are so arranged that a central pin engaged with
the hole of the actuating arm engages with the hole

~ of the first rocker arm or the hole of the second

rocker arm.
2. The mechanism according to claim 1 wherein the

second means includes a hydraulic cylinder, a piston
provided in the hydraulic cylinder and engaged with
the end pin.

3. A valve mechanism for an automotive engine hav-
ing intake valves and exhaust valves, a cam shaft having

- cams, and rocker arms rocked by the cams to operate

40

435

50

59

65

the valves, the mechanism comprising:

at least one of the cams including a first cam for low
engine speed having a low lobe, and a second cam
for high engine speed having a high lobe; °

each of the first and second cams having a common
base circle;

one of the rocker arms including a first rocker arm
engaging with the first cam, a second rocker arm
engaging with the second cam, and an actuating
arm disposed between the first and second rocker
arms and engaging an end of a valve stem at one
end thereof;

the first and second rocker arms and actuating arm
being rotatably mounted on a rocker arm shaft so
as to be independently rocked;

first means comprising holes formed in the first and
second rocker arms and actuating arm at positions
at which the holes coincide with each other when
the rocker arms engage with the base circles, and
three pins being arranged such that a central pin
engaged with the hole of the actuating arm engages
with the hole of the first rocker arm to be rocked
by the first cam or the hole of the second rocker
arm to be rocked by the second cam; and

second means for operating the three pins so as to
selectively engage and disengage the actuating arm
with either of the first and second rocker arms at a
time when both the rocker arms engage with the
base circles of the corresponding cams at the same

time.
b * - *x K
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